A new model for limbal transplantation using E-GFP for follow-up of transplant survival.
Limbal transplants in humans show a high rate of rejection even under local and systemic immunotherapy. In order to test immunomodulatory treatments a new limbal transplant model in the rat was developed using enhanced green fluorescent protein (E-GFP) as marker for follow-up. Sixty E-GFP-positive limbal transplants from Sprague-Dawley TgN(act-EGFP)Osb4 rats were transplanted onto 18 wild-type inbred Sprague-Dawley (isografts) rats, six wild-type litter mate Sprague-Dawley (sibling) rats, 18 Fischer 344 (allografts) rats, and 18 Fischer 344 rats depleted from monocytes and macrophages by subconjunctival treatment with clodronate liposomes. All rats were monitored three times a week with fluorescence microscopy, until fluorescence had disappeared. At postoperative days 6, 9, 12, and 15, three rats of all groups were killed for immunohistochemical analysis of infiltrating cells. Using a modified digital fluorescence microscope, we were able to monitor transplant behavior over time without disturbance of the ocular surface. The average days of rejection were 14 days in the isograft group, the sibling group, and the untreated allograft group. However, the average day of rejection in the allogeneic macrophage-depleted group was 27 days. Marked infiltration of macrophages and lymphocytes was seen in the untreated isografts and allografts. In the clodronate liposome-treated allografts infiltration was minor. A successful new limbal transplant model is described. The transplant can be accurately followed up in vivo by E-GFP labeling of the donor tissue without disturbing the corneal surface. Although E-GFP itself proved to be immunogenic, local clodronate liposome injections significantly increased graft survival. So the model seems to be useful for testing immunosuppressive or modulatory agents in limbal transplantation studies.